Gas electron diffraction data o f (CH3)6Sn2 and (C H 3)2T e2 are consistent with molecular models o f D 3 and C2 symmetry and bond distances S n -S n = 277.6(3) pm and T e -T e = 268.6(3) pm, respectively.
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Structure refinements
Structure refinements were based on molecular models o f D 3 (Me6Sn2) and C2 (M e2Te2) symmetry. In both molecules methyl groups were assumed to have C3v symmetry with the threefold axes coincid ing with the C -E bonds.
The molecular structure of either com pound is then determined by seven param eters, e.g. the E -E , E -C and C -H bond distances, the < E E C and < E C H valence angles and two torsional an gles p(CEEC) and ^(EECH).
For M e6Sn2 least squares refinements of these param eters plus eight root-m ean-square vibration al amplitudes (/-values) proceeded satisfactorily to yield the best values listed in Table I . Experi mental and calculated radial distribution curves, Fig. 1 , are in good agreement.
Similar least-squares refinements of the struc ture of Me2Te2 would at first not proceed properly, and inspection of radial distribution curves showed that experimental curves contained a peak at 313 pm corresponding to the C -C distance in dimethyltellurane, TeM e2. The presence of TeMe2 as an impurity was not detected by MS since the mass spectrum of Me2Te2 contains a strong peak assigned to TeM e2+ [2] .
The mole fraction of TeM e2 in the gas jet was therefore introduced as an additional parameter, the structure param eters of TeM e, were fixed at the values obtained in a recent study in this labora tory [4] ,
Least-squares refinement of the seven structure param eters of M e2Te2, three vibrational ampli tudes and the mole fraction o f TeM e2 now pro ceeded satisfactorily to the best values quoted in Table I . Experimental and calculated radial distri bution curves, Fig. 2 The Ä-factors, Table I , show that the 25 cm plates of both compounds are of poor quality. This, in our experience, is often the case for com pounds containing fifth period elements. 
Discussion

Molecular shapes
The gas electron diffraction data of M e3SnSnM e3 and MeTeTeMe are in good agree ment with m olecular models of D 3 and C2 symme try, respectively.
The estimated standard deviations of the dihe dral angles cp(CEEC) and ^(EECH), E = Sn or Te, are so large that they may be regarded as undeter mined. The reason for this is probably the small scattering powers of C and H compared to Sn or Te atoms.
Self consistent field molecular orbital calcula tions on Sn2H 6 with effective core potentials and a double zeta basis for the valence electrons fol lowed by second-order M P calculations of correla tion energies, indicate that the equilibrium geome try is staggered (D 3d) with a rotational barrier of 0.39 kcal m ol-1 [5] . The experimentally determined barrier to internal rotation about the S n -C bond in H 3SnC H 3 [6] is 0.65 kcal m ol-1 (calculated [5] 0.57 kcal m ol-1). It seems likely, therefore, that both rotational barriers in Me3SnSnMe3 are of the order of the thermal energy available during our experiment, RT = 0.60 kcal m ol-1. Under these circumstances it is not surprising that the best therm al average values for <^(CSnSnC) and ^(SnSnCH) fall near the middle of the range between eclipsed (q> = 0°) and staggered (60°) con formations.
The best value o f the dihedral angle <p(CTeTeC) in M eTeTeM e is close to the more accurately de termined dihedral angles in M e2Se2 [7] , Me2S2 [8] and M e20 2 [9] ; 85(4)°, 84(1)° and fl9(4)°, respec tively.
E-E bond distances
The observed E -E bond distances in gaseous M e3S n -S n M e 3, Me2S b -S b M e2 [10] , M eTe TeM e and I2 [11] (Table II) are in good agreement with the values calculated by doubling the normal single bond radii listed in ref. [12] ; 280 pm, 282 pm, 270 pm and 266 pm, respectively. They are, however, significantly shorter than the single bonds encountered in the solid elements:
a-Sn has a diam ond structure with S n -S n bonds about 3 pm greater than in Me3SnSnMe3 [13] , Similarly, the G e -G e bond in a-Ge [13] , 245.0 pm, is about 5 pm greater than in gaseous H 3G eG eH 3 [14], 240.3(3) pm, and the S i-S i bond in a-Si [13] , 235.2 pm, is about 2 pm longer than in gaseous H 3SiSiH3 [15] , 233.1(3) pm. We assume the elongation to be due to weak repulsion be tween the four metal atom s bonded to a fifth: Using the force constant fSn_Sn obtained by normal coordinate analysis of H 3SnSnH3 [5] , the energy required to extend the S n -S n bond by 3 pm is less than 0.10 kcal m ol-1.
In crystalline I2 [13] each I atom participates in one norm al bond at 271.5 pm and two secondary bonds [16] at 350 and 356 pm, the latter are 80 to 90 pm greater than the normal, covalent bond in gaseous I2. The coordination num ber of the atoms in a-Te [17] , a-Sb [12] and /?-Sn [12] is six; in a-Te each atom participates in two norm al and four sec ondary bonds, the latter are 80 pm longer than the normal bond in gaseous MeTeTeMe; in a-Sb each atom participates in three covalent and three sec ondary bonds, the latter are 53 pm longer than the normal bond in gaseous M e2SbSbM e2; finally, in /?-Sn each atom participates in four norm al and two secondary bonds which are 40 pm longer than the norm al bond in M e3SnSnM e3. Form ation of the secondary bonds is in every case accompanied by elongation of the norm al bonds, in crystalline I2 by 4 pm, in a-Te by 15 pm, in a-Sb by 9 pm and in ß-Sn by 25 pm.
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